Abstract Background: Twin birth prevalence varies widely among the world population. Several factors such as genetic, maternal, socio-economic and environmental have been implicated in its incidence. Although these factors are still the subject of a number of investigations variations do exist in the reported incidence of twinning across the world. There is limited information on the frequency of twinning in Kwara state, North Central Nigeria.
Results: Frequencies of twin births of 37.60, 35.01, and 35.9 per 1000 deliveries were recorded for UITH, OHI and EGHE respectively. The overall average frequency of 37.4 per 1000 deliveries for the three hospitals was recorded in the study. The maternal age group of 25-29 years had the highest occurrence of twin births (35.33%), while the lowest was recorded in the 45-49 years age group (1.32%) .
Conclusion: This study shows that there is an increase in twinning rate in the Kwara state when compared with previous reports on this subject matter. This is probably due to an increase in awareness and use of ovulation stimulating drugs or multiple embryo transfers among women.
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Introduction
The biology of twin births in humans is still largely unclear and is the subject of a number of investigations [1] [2] [3] [4] . Twinning rate varies in different ethnic groups of the world. These variations are thought to be influenced by complementary factors such as genetic, environmental, dietary and racial factors [5] . Lots of hypotheses have been drawn and enormous suggestions offered to explain these variations. Generally speaking, twinning rate is 1 out of 100 deliveries and is believed to be more frequent compared to the birth of triplet and quadruplet. Twinning rate is highest among the Yoruba tribe in the southwest Nigeria [6] . Twinning is lowest among the Asian Mongoloids, and intermediate in the Caucasians [7] . Multiple ovulations which is the tendency to release multiple eggs during ovulation in women has been reported to be among the contributory factors influencing the chance to conceive dizygotic (fraternal) twins. Since the major mechanism for fraternal twinning is multiple/hyper ovulations [8] , therefore in families where the women have a gene for multiple ovulation, genetic influences could sufficiently explain an increased presence of fraternal twins in the population [9] .
This suggestion was recently corroborated by TanglaniRibeiro and his colleagues where they gave suggestive genetic influence on the twinning prevalence in a small population in South Brazil implicating founder effect hypotheses as possible explanation for the prevalence [10] .
Twins are classified into two types namely monozygotic (MZ) and dizygotic (DZ). MZ (identical) twins are developed when an embryo splits soon after fertilization of an ovum by a spermatozoon. DZ (non-identical) twins occur when two separate oocytes, released during the same menstrual period, are fertilized by separate sperm cells [11] . Previous report on the inheritance of DZ twinning has suggested dominant, recessive and female-limited X-linked inheritance [11] .
MZ is found to be rarer than DZ twinning except in Japan [10] . Genetic history of twins birth in the family, maternal age, high body mass index (>30) of mothers are among several contributory factors to twinning rate [11] . In a quest by geneticists to determine the genes responsible for DZ twinning, a genome-wide linkage scan was performed and some evidences for linkage were found at three regions on human chromosomes II, VII and XVIII [12, 13] . New candidate genes are now being identified on DZ twinning which may add further weight to the growing body of evidence that DZ twinning may be a heterogeneous, complex genetic trait.
Genetic analyses have further revealed that in determining fraternal twins, mother's genotype rather than that of the father's is much more important [14, 15] . Studies on twinning rates have been carried out by scientists, demographers, anthropologist across the world population. In some countries in Europe, twinning rates as reported by Pison and D'Addato [16] showed the trend as follows; Sweden (15.47), Germany (14.90), Norway (12.08), England and Wales (14.26) and Denmark (17.98) births per 1000 deliveries [16] . Recent work showed that the twinning birth rate in the United States of America rose by 76% from 1980 through 2009, i.e. from 18.9 to 33.3 per 1000 births [17] . In Africa, twinning study carried out by Mosuro and colleagues revealed an incidence of 33.4 and 26.6 twin births per thousand live births for Accra and Kumasi respectively [6] . Twinning incidence in Kenya was estimated to be 20.8 per thousand births [18] . Twinning rate conducted among the Black and White population in Johannesburg, South Africa were estimated to be 12.4 and 10.88 per thousand births [19] . Among the earliest reports on twinning study in Nigeria was Bulmer who reported 44.9 twins per 1000 births in Ibadan, Southwestern Nigeria [14] . Several studies on twinning rate have carried out in other major cities of Nigeria. Twinning among Nigerian population were estimated as follows; 23.1, 28.0, 40.2, 28.0 per thousand births in Maiduguri, Jos, Southwest Nigeria, Enugu and Ilorin respectively [7, 15, [20] [21] [22] . The highest incidence of twin birth in the world was recorded among the Yoruba tribe in Southwestern Nigeria with a twinning rate of 53.8 per 1000 births [7] . This observation was linked with high consumption of yam containing a natural phytoestrogen which may stimulate the ovaries to release egg from each side [23] . Consequence of residual effects of the long-term use of oral contraceptives has also been suggested as a possible reason for rise in twinning rate in most developed and developing nations [24] , although Japan and some Asian countries have reported a relatively low twinning birth rate [25] . Previous available data on twinning study in Ilorin, Nigeria have focused much on the mode of delivery, distribution by antepartum and postpartum complications during twin pregnancy. These data were only from the University of Ilorin Teaching Hospital (UITH) alone. There is a need to provide current information on the incidence of twinning in Kwara state, North-Central Nigeria. We believe that data from this study will contribute to the existing body of knowledge on the frequency of twinning in North Central Nigeria.
Subjects and methods
The data used for this study were collected from three different hospital viz., University of Ilorin Teaching Hospital, Ilorin (UITH); Omosebi Hospital, Ilorin (OHI) and Erinle General Hospital, Erinle (EGHE) all in Kwara state, Nigeria. The data were used to create information on birth records which include all live single and multiple birth, sex at birth and maternal age. The data consist of 26,709 live births (single and multiple births). The data consist of single, multiple birth and maternal age for the period between 1998 and 2008 (11 years). UITH has served as a major referral hospital in Kwara State for over 30 years. It provides specialist outpatient and inpatient medical care in obstetrics and gynecology, pediatrics, general and orthopedic surgery and internal medicine. A total of 23,799 of the total data were collected in UITH, this makes up 89% of the sample size. These were analyzed by year and maternal age group. Seven maternal age groups, viz., 15-19, 20-24, 25-29, 30-34, 35-39, 40-44, and 45-49 years, were considered for the possible influence of mothers' age on twinning rate. All sets of data were not analyzed for type of twins delivered, i.e., whether monozygotic (identical) or dizygotic (fraternal), because of inadequate records. This is not expected to affect the results obtained in this study. The number of single births (x), the number of twin births (y), and the number of single births for every twin delivery (x/y) were determined. The number of twin births in every 1000 deliveries was simply calculated by dividing the number of twin deliveries (y) by the number of total deliveries (z) and then multiplying by 1000 as thus.
Twin deliveriesðyÞ Total deliveriesðzÞ
Â 1000 Table 2 below shows the annual incidence of twinning in UITH by maternal age. The highest incidence of twinning rate as seen in UITH occurred in (25-29) maternal age group followed by (30-34) maternal age group while the lowest incidence of twin birth was among the 45-49 years age group also followed by 15-19 maternal age group. Table 4 below shows the annual incidence of twinning in OHI by maternal age. The highest incidence of twinning rate as seen in OHI occurred in (25-29) maternal age group while both (30-34) and (35-39) maternal age groups have the same twinning rate (3). The lowest incidence of twin birth was among the 15-19 years age group. There was no incidence of twin birth encountered in the 45-49 maternal age group throughout the period of this study. Table 5 Table 6 shows the maternal age groups in EGHE. In these data; we observed the highest value of twin birth (30) in the maternal age group 25-29 while the lowest value (3) occurs in the age group of 45-49.
Results
The total number of 26,709 births were obtained for the three hospitals between January 1998 and December2008. Fig. 1 below shows the overall trends in twinning rate per 1000 births as seen Kwara state, Nigeria for the period of study. The highest incidence of twin births (41.73) occurred in the year 2000 and closely followed by 41.37 recorded in 2007 while the lowest value of 27.10 was recorded in 2004. The average number of twin birth in all the hospitals for the period under study was 37.4 twin births per 1000 deliveries, while the average number of single births for each twin deliveries was 25.74. Fig. 2 below shows the incidence of twin births recorded in the three hospitals in Kwara State, Nigeria between 1998 and 2008 analyzed by maternal age. The age group of 25-29 years had the highest number of twin births (35.33%) and occurred in UITH while the age group of 45-49 years had the lowest (1.32%) at OHI.
Discussion
We observed approximately similar values of twin births [35.9 and 35.01] per thousand births from EGHE and OHI respectively. We observed the highest incidence of twin birth in UITH (37.6/1000). From the three hospitals used for this study, we obtained a total value of 37.4 per 1000 live births for the period of our study. Our data are quite consistent with the twinning -4  17  23  19  --1999  2  8  37  19  10  1  1  2000  -10  45  20  16  1  1  2001  2  8  40  38  20  3  -2002  1  6  36  17  13  2  -2003  -9  24  22  13  1  -2004  2  11  21  22  7  1  -2005  1  6  37  26  15  --2006  1  12  27  33  19  --2007  -10  46  26  7  2  3  2008  -8  38  14 1998  1  1999  1  2000  1  2001  1  2002  1  1  2003  1  1  2004  1  2005  1  2  2006  1  2007  1  2008  2  Total  1  2  5  3  3  2  - gestation data from Ilorin previously reported by Isiaka-Lawal and colleagues who obtained 33.3 per 1000 deliveries [22] . The strong correlation between the data we obtained in this study and the data obtained by Isiaka-Lawal and colleagues [22] supports the reliability of this study in defining twinning rate in Kwara state, Nigeria. In a similar study carried out in Southwest Nigeria with the data for the period 1995 by Akinboro et al. [20] to 2004, twinning rate was estimated to be 40.2 per 1000 deliveries. Twinning rate obtained by Akinboro and colleagues was slightly higher than our own probably because they carried out their study in the southwest geo-political zone of Nigeria where highest number of twins in the whole world has been reported [20] . Similar studies in Jos and Maiduguri, Nigeria by Aisien et al. [15] and Kullima et al. [7] were 28. [26] who found twinning rate to be 26.5 per 1000 births. However a potential source of little discrepancy between our data and those obtained from other studies could be that our data were obtained from both Ilorin city and Erinle (a rural area) where artificial reproductive technology (ART) was not a common practice. ART has been reported to have a positive impact on twinning rate [21] . Twinning rates in UITH Ilorin (37.6/1000 births) were higher than what was observed in EGHE (35.9/1000 births), this is quite consistent with the result from Gan et al. [27] in China where DZ twinning rates in urban areas were higher than in rural areas. Bulmer [14] estimated the twinning rate to be 44.9 per 1000 births in Ibadan while 68.1 per 1000 births were obtained for Igbo-Ora by Mosuro [28] . The reason which seems plausible to explain the deviation in twinning rate reported in this study and those from the studies conducted at Ibadan and Igbo-ora in Oyo state might be due to the fact that Kwara state comprises of people of different tribes like Hausa, Fulani, Nupe and Yoruba. The location, weather condition and serenity of the state make it a safe haven for immigrants. These further give way to interbreeding resulting in admixture of genes and hence the decrease in twinning rates reported in this study.
Another possibility for slight variation might also be due to modification of environmental and genetic influences by interethnicity and migration. Consistent with the general belief that maternal age influences twinning, our data from UITH,EGH and OGH showed that the peak in twinning was observed in maternal ages 25-29 followed by 30-34. The lowest twinning rate being in maternal age ranges from 15-19 and followed 45-49 maternal age range. The observed peak in twinning between the ages of 25-34 was because women within this age group are sexually active and still within the scientifically possible and culturally permissible child-bearing age unlike in the maternal age 15-19 where majority are not married and so have not started childbearing and in age 45-49 when they have either stopped child-bearing or have reached the age of menopause. Twinning studies by Akinboro et al. [20] , Gan et al. [27] and Igberase et al. [29] all agreed with the general argument that maternal age also influences twinning rate.
Conclusion
We believe the twinning rate has positive correlation with longterm use of various kinds of contraceptives probably due to residual effect. This might also be probably attributed to increase awareness and use of artificial reproductive technology in Kwara state, Nigeria. There is every possibility of growing frequency of multiple births especially in the developed and developing countries where fertility treatments are predominantly used. There is also growing and compelling evidences supporting the roles of some candidate genes in influencing the chance of giving birth to twins. Many more genetic influences are yet to be elucidated. Our belief is that an understanding of how these factors interact will be important before this body of knowledge can be fully exploited. In near future, we hope to investigate the correlation between mother's height, weight so as to be able to analyze the effect of the mother's body mass index (BMI) on the twinning incidence.
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